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INTRODUCTION
The p r o b l e m c o n s i d e r e d i n t h e f i r s t t h r e e s e c t i o n s is s t a t e d below. The system is d e s c r i b e d by
where x ( t ) , u ( t ) , v ( t ) r e p r e s e n t t h e system s t a t e , c o n t r o l , and d i s t u r b a n c e i n p u t respect i v e l y .
L e t t h e f e e d b a c k c o n t r o l l e r be given by For a g i v e n C ( t ) i n ( 2 ) , l e t v ( t ) be chosen such t h a t t h e performance index u ( t ) = C ( t ) X ( t ) . 
Note t h a t t h e s u p e r s c r i p t * d e n o t e s t r a n s p o s e of a m a t r i x o r a v e c t o r . 
L e t A=ivf J ( v ) .
Thus v ( t ) which minimizes ( 3 ) r e p r e s e n t s t h e w o r s t d i s t u r b a n c e and A g i v e s t h e d i s t u rb a n c e r e j e c t i o n c a p a c i t y o f t h e c o n t r o l l e r g i v e n by ( 2 ) . The problem is t o choose C ( t ) which s t a b i l i z e s (1) and maxi-mizes h .
I t c a n b e o b s e r v e d t h a t t h e p r o p o s e d p r o b l e m h a s c o n n e c t i o n s t o t h e H, o p t i m a l c o n t r o l t h e o r y .
The novel f e a t u r e s a r e t h a t w e c o n s i d e r t i m e v a r y i n g s y s t e m s and i n o u r case t h e i n t e r v a l of c o n t r o l is f i n i t e .
. NECESSARY CONDITIONS FOR A FIXED C ( t )
The e q u a t i o n s (1) -(3) become k = ( A ( t ) + B ( t ) C ( t ) ) x ( t ) + G ( t ) v ( t ) I and x(t,)=O,
The problem i n t h i s s e c t i o n is t o choose v ( t ) such t h a t ( 5 ) is minimized. 
I t c a n be d e d u c e d from t h e f o l l o w i n g t h e o r e m t h a t t h e minimum v a l u e o f ( 5 ) i s g i v e n by t h e s m a l l e s t p o s i t i v e v a l u e of
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. A N E C E S S A R Y C O N D I T I O N F O R A, , ,
We assume that there is a C,(t) which maximizes h and stabilizes the system. Also assume that Co(t) has a neighborhood in which the system maintains stability. To derive the necessary condition of this section, the procedure of Refs. [4] and [ 5 ] can be followed. Now the necessary condition satisfied by Co(t) can be stated as follows:
Theorem 3: Consider the boundary value problem 8, = (A+BC)X, + GR-~G*$,,
(15a)
with Let Co(t) maximize the minimum positive value of A for which (15) and (16) Then Co(t) satisfies
. OBSERVER-BASED CONTROLLER PROBLEM
The system equations are given by
where y(t) denotes the output vector and 2, the observer state. Assume that the observer gain L(t) is given. For a given C(t), let denote the minimum value of the performance index For maximal disturbance rejection, we need to choose C(t) such that is maximized. The above equations can be written as X(t0) = ;(to) = 0, with the performance index being I:-v'Rv dt For fixed C(t), if v(t) minimizes (24), then it also minimizes the alternate cost functional
where A is the minimum value of (24). The necessary conditions for optimal v(t) can be stated as follows: meorem 4: Consider the system given by (17)-(20) for fixed C(t) with the cost functional given by (21). If v(t) minimizes (21), then there exist adjoint vectors $(t) and G(t) ,not both identically zero, such that where is the minimum value of (21).
Thus we have a two-point boundary value problem given by (22), (23), and (26)-(29). As in Section 2, it can be shown that the minimum value of (21) is the least positive A for which the boundary value problem has a solution with 1' (x*Q,x + B'C'Q2Cjl) dt > 0.
Finally, we note that as in Section 3, a necessary condition satisfied by C (t) which maximizes A can be derived. 
